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STATE OF COLORADO

COLORADOQ DEPARTMENT OF HEALTH
4210 East 11th Avenuu Telefux:

Ognver, Colorade 80220-3716 (309 322 9078 {Mala Building/Danvan
4 320:1329 (Murmign Mace/Danver)

Mr. Robert N, Nelsoa, Jr.
Manager

Rocky Flats Araa Office
UeS, Department of Energy
P.0. Box 928

Golden, Co. 80402-0928

Mr. Philip Warner
Manager

EG4G, Rocky Flats Ine.
Rocky Flata Area Cffice
P.0. Box 928

Goldln. Co. 80402‘0928

Re: Coumentsa on the December, 1989 Phase II RI/FS Workplam for OU2.
Deaxr Measra. Nelson and Warner,

The Colorado Dapartment of Raalth, Division of Hazardous Materials and Waste
Managenant (the Division) has reviewed the Dacesber 21, 1989 draft Phase IX
RI/PS Workplan (alluvisl) for Opersble Unit 2 (OU 2). Commanta are deing
subnitted f£ive vecks ahoad of the scheduled draft IAG date in order for your
staffy to reviae and resubsit a plan that provides for accelerated
hydrogeologic and plume characterization of OU 2. The accelerated
characterization is neadad to design an effective Interim Measure/Interim
Ramedlal Action (IM/IRA) for contaminated ground water. The revised raport 1
to bde submitted to the Division and EPA by April 12, 1990 as agreed during ou
Yebruary 7, 1950 meeting with meshers of your scaff and EPA,

As agreed upon during the Febzuary 7, 1990 meeting, tha workplaan is to be
divided into two ateps. The first step is to charsctarize the hydralogy of
the alluvial system and ¢1) hydraulically dirsctly interconnected units and t
dalinaate the extent of contaainant plumes. The second atep ia to
charactarize the sources of coantamination. ZTha tasks identified to acgomplis
atepa 1 and 2 must be thozough enough to fully maet the objectivas of the RI.
Conclusiona made in the RI report must be based on tha dats collected and not
on inferances whers gaps it data exist. Results of the backgrouad geochanmica
and seispic studies must be incorporated {into the RI raport.
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The Division reviewed and discussed with EPA, during review of the workplau,
awrface water data of samples collected from within OU 2. The data indicate
that volatile organics in ground watsr are discharging into swface vater at
seeps. The Division is highly coocerned that tha contaninated surface watex
4s impecting the water quality of Woman snd South Walout Creeks. It is also
extrenaly disconcerting to the Divieion that the relsease of volatiles into &b
creeks was not identifiad and addressed in the December, 1989 draft proposed
IM/IRA for OU2. Na mctions to prevent discharge of contaminants into Woman
and South Walnut Creek drainages wera presanted by members of your staffs
during recent maatings discusaing tha draft proposed IM/IRA for 0U2 cr the
draft RI/FS workplan for OU2. Tha Division, in conjunction with EPA, 1s
requiring subaittal of a dvaft proposed IM/IRA plan to address surfaca~water
contanination by April 16, 1990, The draft proposed IM/IRA must evaluate
surface water draining into both Woman Creek and South Walmut Czeck.

BPA 1s submitting couments on the draft RI/FS workplaa for 0U2 under sepazat:
cover. Questions regarding the Division's and EPA'as cowaents on the draft
RI/FS workplan may be addressed during the maating scheduled for February 27,
1990 at ths Rocky Plata Plant. If you or members of ataffs should have any
questions or concerns that you would like to discuas prior to the next
meeting, you may contact Patricia Corbetts at (303) 331-4843.

Sincersly, -
R
avid C. Shelton,
Director

Hazardous Matarials and Waste Management Diviaion
Enel,

cet Joan Sowinski, CDH
Gary Baughman, COH
Fred Dowaetrt, CDK
Paul Frohardt, CDH
Daa Hill:l‘, AGO
Robert Duprey, EPA
Nathaniel M{ullo, EPA
Martin Hestmark, EPA
Scott Grace, DOE
Tom Greengard, EG4G

S786R/21-22
pS/PC/pe
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CDH Commencs on the Rocky Flats Planmr
PHASE II RI/FS WORK PLAX
Operable Unit No. 2
December, 1989

Exacutive Suomary

Vinyl chloride is also present In the und area.

Section 1.1 Environmental Restoration Program

The RQRA Facility Investigation/Remedial Investigations (RFI/RI) must also
tnclude & meams for deternining the rate of contaminant migration. The
uppermost squifer must be {dentified and tha hydrogeologie characteristice of
the upparmoat aquifer must de detexmined for OU 2,

Tha RPI/RI algdo acts &g & machanism to i{dentify areas that posa a thraet to
hunen health and the snvirorment, If during the RFI/RL, it is detaramined that
an immediate action oust be taken to protect humaa baalth and the environmant,
DOR and EG4G must implement, upon CDH and EPA approval, an interin
seagure/{ntarim remadial action (IM/IRA).

Raferonce to the proposed drast IM/IRA and decision document on p. 1~2 must be
updataed to reflect the current sctatus of the plan,

As the results of tha selsmaic geophysical study will form s basis for tha

Fhasa III {nvestigation of the badrock system, the reaults of this seianile

am«li‘yl nust be subnitted to CDH and EPFA prior to implementing tha RX phase III
eld work.

It 1s emphasized that the characterizarzion snd remedistion of the contamipated
ground water i@ not nacessarily broken into alluvial and badrock systems but
on the yppermost aquifer. If the uppermost aquifer is {dantified as
containing parts or all of the alluvial and or bedrock aquifera, then sny
corractiva actiona/remedial actions must provide an effactive means of cleanup
da both the alluvium and dedrock.

Section 1.3.1.1 Plant Operationa

Referance ia made to past storage of hazardous and zadloactive wastes. Mixed
wastes must also be mentioned.

Section 1.3.1.2 Pravious Iuvestigations

The documents referenced inm tha section on previous investigations (1.3.1.2)
are part of the sdministrative record and information repository. Coplas of
these documents aust be submitted to CDH.

The workplan needs to refereance the DM/IRA in progress at 881 Hillside. The
draft phage XII RI work plan for the 881 Rillside haa now been submitted.

Section 1.3.2 Physical Setting

The nelghboring cities must also be mentioned.
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Section 1.3.2.3 Regional and local Hydrogeology

Fractured and weathered gonmea in the Arapahos Formation may also be permeabls
go0n48 .

Iaoformation regarding the origin of tha bedrock units is naeded ss it is helps
delineate the sendstons lenses in the Arapahoa Formation. Tha thickness of
the laranie and Fox Hill Sandstone units underlying the plaat must be -

gra\ridad. Tha value of tha hydraulie conductivities and dip of ths beds must
e given,

Section 1.3.2.5 Surrounding Iand Use and Population Density

Digtances te the Jaffarson County Adrport and subdivisions meuticmed sbeuld be
provided or shown on & map.

Saction 1.4.1.1 903 Drum Storage Site

The chenical compositions and a lise of degradation products of ethanclomine
must be provided.

The ditch impacted by the 1967 rainstorm wust be located on a map. The
aediment 1z the ditch needs to be sanpled for radiouuclides.

Provida a chemical description of Alk~Tri waste moted oo pags 1-20.

Iocste ths burial grounds for the drums containing the plutoniun aludge.
Bxplain what happened to the 1,254 drums that were exptied during the initial
cleanup efforts,

gx;%ain vhers the boxes containing coutaminated soils were dumpaed in 1976 and
[

Bxplain how during the 1976 cleanup action, Soils were removed that had a
Fiddler reading greater than 250 cpm yet soils removed iu tha 1978 sleamup
action had :eadiuigs of 2,000 cpa.

Show how the amount of plutonium removed (0.5C1 or 8.2g) from the lip site was
calculated,

Section 2.2.1 Geology

Cross sactiong and plan maps delinesting the paleochannela and ridges axe
necessary aa these faatures have diract bearing ¢n ground-water flow.

The bedrock alevation contour intarvals shown 1a Flgurae 2~3, should be
extended beyond the extent of the Rocky Flats Alluvium. Dapth to bedrock
under other gurficial deposits must alsa shown a8 thase unita are part of the
upparmoat aquifer.

Figure 2-3 is mnarstad from an insufficient ounbder of data points to extend
the contours as f£ar ea shown. The 5940 econtour iaterval, indicating the top
of bedrock appears to be generated from only one data point socuth of Central
Avenue., The data points are insufficient to conclude that a paleoridge
extands eaatward for several hundred feaet.

e Boman B e S TP




FEE — 1 — 3 [ = § -

-

LI [ O = B

Nl

>
FEB—1S5S—~93 THU 16 :35% CUOLO DEPT OF HEALTH MAIM P.Qs

Section 2,2.2.1 Unconfined Flow Systenm

The Rocky Flats Alluvium can also discharge to weathered or fractured zomes ia
claystona of tha Arspahoe Formation,

Figures 2-3 and 24 do aot chovw consistency in the predicted ground-water flow
dizection. For example, according to figure 2-3, ground-water would flow
uortheasterly from well 42-86 to s point just gouth of well 33~87 then change
£0 & southeastarly directicn. According to figure 2+4, ground water would
£low north-portheastarly from well 42=50 toward wall 33~87 and ground water
flowing from 26-87 would flow toward well 33-87. The discrepancy illustrates
the need for more data points and less extrapolation.

The range of valocities that coinecida with the range in hydraulie
conductivities must also be provided. Becsusa hydraulic couductivity varies
at tha aite, tha veloecity will also. Thareforve, the ground water could be
flowing at a much faaster rate than indicated.

Ground~vater flow valocities may not be adjusted to account for dry periods.
The ranga of flow velocitias should ba provided inatasd.

Section 2.2.3 Surface Watar Bydrology

Provide & map {llustrating the surface water flow pattaras. Culverts and

plpes are potential pathways of contaminant migration and naed to be
11lustratad.

Saction 2.3 Nature and Extent of Contanination

Additional comments xagarding statistical evaluation of the nsture and extent
of contamination will ba included in reviaw comzants of tha December, 1989
Background Geochemical Characterization Raport.

If there is insufficlant dats to calculate a tolarance intarval then the
ninivum datacted velue must be ugad inatead of thae maximum value.

Section 2.3.2 Soils

Lithium was not reported for sail analyeis of the Rocky Flats Alluvium yet
approximacely 400 to 500 pounds of lithium were destroyed at tha resctive
setal destyuction eize (SWMU 140),

Caleium and sinc also occurred sbove the uppar iimit of tha tolerance interval.

All test values wust be reported (Appandix A) regardless of whethar or sot
they exceed the upper tolerancs interval or background rangs. These areas of
exceedences nuak ba investigated as potentislly contaminated.

For radionuclide evaluation, a sample is cousidered atatistically different
from backsround 4f tha measured value is greater than or equal to the
background value or tolerance interval.

The same sat of criteria must da uged for all inorganics and radiomuclides
including U, Sz, Css The values for U, Sr, and Cs that ars over tha upper
background tolerance limit suggest tha presence of contanination.




FEB—1e -39 FE g T oz

FEB—~1S—39@ THU 1% 3:1%& COLO DEPT OF HEALTH M&aIN rP.G7

Section 2.3.2.1 903 Pad Area

Provide the information showing that plutoaium and americium are assoclated
with the smaller soil fraction.

Explain wet gereening.
The description of SWMU 109 in Section 1.4.1.3 mentions disposel of flattened

drums contaminsted with radiomeclides. Saction 2.3.2.1 attridutes the high
eoncentrationd of volatiles in tha SWMU to release fxom the SWMU. The two

degcTiptions are not comsistent.

Section 2.3.3.1 Volatile Organic Contamination
Carboy Tetrachloride

The text states that the 903 Pad and morth esst tronches are sources for CCl4
88 indicated by figure 2~7. However, the text also states that the CC14 was
stored in tha 503 Pad and Mound areaa. There is no mention of CCl4 storage in
the Zsat Trenches area. It is possible that tha source of the CC24
contamination in the north trenches iz ales {rem migration of wastes froa the
Mound aras. Tha Tevised workplan must identify potential wigration pethways
from the mound toward the trenches. More data is needed to suppozrt the CCl4
plume map illustrated in figure 2=7.

gfgt)mdwaur and surfaca~vatar muet also be analyzed for semivolatiles (Table

uouchdeocripttve historical information is neaded for charascterization of the
trenches.

The contour maps shown in fHgures 2-7, 2-8 and 2~9 era not constructed from a
sufficient number of data points to extend lines seversl hundred feet. ZThe
plumes illustratad are not consistent with tha palecridges and valleys
described that impact ground-watar £low.

Table 2-10 indicatas that some data was rejected by data valtdation. The
Teason for rejection must be provided,

Determining the extent of the plumes for all contaminants, must ba a priority
as Walaut and Woman Craeks are dovmgradient from the plumes, Plume maps
depicting the vertical extent of coatazinstion ara nacegsary.

Tetrachlorcethene

Tha fact that 5,000 gallons of liquid contsiaing PCE wera raleased from tha
903 Pad Ares guggests that tha 903 Pad Ares is also a major source of PCE
contanination. More wells immedilately south of the pad are ceeded to
characterize the extent of the plume vartically and horizontally.

Trichloroethenae

It appears frca figure 2-9, that the Trench T-2 and Reactive Metal Destruetion
Site are sources of ICE,
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Well 35-85 1s stated to heve a high TCE concencration inm ground water yet this
iz oot depicted on figure 2-9. Wall 35-86 13 in the head waters of South
Walout Creek. Figure 2~9 indicatas that wells 35-87 and 36~87 have the
bigheat coucentration of TCE iz the ares. Righ conceatrations in well 36~87,
the bedrock well illustratas the bydraulic intarconnection datwean the
alluvium and badrock.

Table 2~10 shows CCl4 praseat at & valus estlmated balow the decection limit
of 8 ppb at well 64-86. This vell la souch of the interceptor ditch and just
north of Womaa Creak. The presence of CCl4 muat be verified.

Daeta wu not rveported for sil the paramacers st all the wall sites listed in
Tadbls 2~10. 4s stated in the footaote ou Table 2-9, only nine V0Cs ware
analyzed for the finst quarter of 1987, The revised A1 must pregant and
evaluate data for all quarters since sampling initiated.

Contsninant levels at vell 14-87 merit fwrther investigation ss this well is
locatad ia & drainage which ampties {nto the south interceptor ditch.

the definition of a dry well muat be provided, 4 well camnot be conaidered
dry if the well s capable of yielding a suffi{cient amount of water for WOC
sampling.

Saction 2.3.3.2 Inorganic and Radionuclide Contamination

The alevated concentrations of TDS and inorganics in ground water from wella
1287, 2-71, and 29-87 wuat be avaluated.

Table 2«11

The analyses for aach paramater muct be providad with the 2o lersnce limit
fndicated.

Trend analyses muat be conducted to show changes in concentrations of
parsauetara through tite and give an {ndlestion of pigracion pathumys.

The data 13 insufficlent to couclude that the elevatad U238 o4QurTAnCes ara
delinested by wells 14~87 4nd 62-86. The text describes elavated
coucentrations for 3 walls, 4 of which axe in diffarent gnologlic units
ind{cating possible concamivation. The elavated U238 value at well 2987 guat
ba characterizead in detter detatl.

The limit for U238 Coutanination in the Mound Area is defined in the text as
being wella 1-74 (weathered claystone) and 3586 (vallay #£111). Tha data ara
insufficlent to delinente tha extant of the U238 contamination {n either the
Rocky Flats Alluvium or Arapahoe Formation.

Section 2,3.4 Surfaca Watar

Dats from sll sawpling events must ba evalusted. A liae of all sampling
events must be provided.

R "SR S
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Saction 2,3.4.1 Surface Water Stations Southeast of 903 Pad Area

TCE, PCE, Chloroform, CCl4, DCE, and acetone are réeported te occur in seeps
sligned along & drainage which discharges to the south intercaptor ditch. the
presancs of the WCa in aurface water indicates a meed for sz IM/IRA to
prevent furthar release into the Woman Creek drainage araea.

Saction 2.3.4.2 Upper South Walmut Creek

The sourca of contamination for SW60 {s presumed to be withia tha PS2 and that

source chazacterizatiog will occur under a diffarent operabls unit. The
reledsas into the Mound Area will need to be addressed as aa IM/IRA as the

digcharge point is iato the upper reaches of South Walmt Creek.
section 2.3.6 AlT

A map showing tha locations of air semplers must be providaed.

Thig saction is groesly inadequats in defining tha effectivenass of the air
monitoring program for the 903 Pad, Mound, and Esst Trenches Areas.

Section 2,3.5 Bloca

Dafine the minimum datectadble activity for plutonium used in the aquatic
studies and 4if thig is the same value that would de appliad in & atudy
pazforned taday.

Saction 2.4 Applicabla or Relevant and Appropriate Requirements

The list of chemical spacific ARARg presantad Table 2-12 must ba updated to
includa the new site~spacific surfaca watar standards adopted as &nal om
Fabruary 6, 1990 by the Water Quality Control Commissicn for tzibutaries to
Standlay lake and Great Wescern Raservoiz. The compliance poist for these
standards 49 whers ground water discharges to tha receiving straam.

Saction 3,1 Phase ¥ RI Conclusions

It should be noted in conclusion 7 that contaminanta ara being relessed to the
surface water at geeps. The unconfined ground-water £low eystem msy elao
contain alevated U and metals.

Section 3.2 Site~Specific Phase II RI Objectivas and Data Needs

Characterize Sita Physical Faatures

The hydraulic interconnection betwasn tha surflicisl deposits and bedrock must
be deternined through hydraylic teating. Sandstone lenses ia the Arapahoe
Formation must be delinaated in c¢rder to evaluate the fate and transport of
cong;:imnm. Delineation can ba achiaved through 4drilling aod seismic
studias,

The hydraulic propertiea of the uadarlying bedrock must alsc be determined
through aquifer testing.




During drilling, loggiug, and other site characterization activities, a
geologic oversight program must ba implemented that emphasizes consiatency im
geologle mapping aud cora logging.

Characterize Contaminant Sources

The sitas causing releases to surface water must also be identifled, Identify
sources of radionuclides and inerganics {a addition to VOCs.

Installation of walls may mot uecessarily be restricted to tha alluviuwm. The
impact of releases on the uppermost aguifer must be determined.

Charactarization of the Neture and Extent of Contamination

The vertical and horizontal axtent of contamination due to radlomuclidas, WCs
and inorganics in the uppermost aquifer and gurface water muet bhe datermined.

Ground-water monitoring walls must be fuastalled into all hydreulically
interconnacted gaologic units. Wells will not be restricted to the Rocky
zucgs d:Ll.‘!.uv:l.un't. As nitrates occur in the Mound Araa, nitrate analyses sust be
n “ d.

Tzacking of plumes through time is necassary ta determing the zate end extent
of contaminant migration, Data evaluation and analyses is a necesssry step to
charactazrization of the rature and extent of contaminatica.

Provida a Baseline Risk Assessment

The migration pathways and receptors must be identifled as part of the
bagaline risk asgessment. Identify the migratious pathnays, zeceptors,
toxicity and quantity of contaminants.

Addicion of Naw Categories

~Ideatify appropriste IM/IRAs for 0U2.

~Identify and implement data danagement procedures.

-Identify the necessary upgrades to tha air monitoring program for detection
of posaible raleases during RI activities.

Bection 4.1.3 Flaeld investigation

Ground-water monitoring wella will oeed to be ingtalled into the appropriate
geologle units so as to charscterized the nature and extent of contasinstion
and the hydraulic interconnaction betwaen surf#icial and bedrock units.

Saction 4.1.3 Data Evaluation

Data qvaluation is also the be used to detarmine the rata of ground-watar flow
and contaminant migration.

Daty collectad from the seismic study, drilling and other characterization
activities must be evaluated and used to construct decailed cross sections and
plan maps deplcting the eite-spacific geology, hydrology, and maturae and
extent of contaminaticm. Cross gsectiong are necessary to illuatrate the
vertical extent of contamination and 0 identify dats gaps. Results of the
Background Gaochemical Characterization Raport twuetz be incorporataed into the
charactarization study of QU2
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Explain Rriged contours.
Section 4.1.5.4 Bvaluation of Preposed Remedial Alternstives

Proposed remedial ‘actlons must address cleanup of inorganic and radiomiclide
contaninancs as well,

Sectfon 4.1.6,1 Publie Health Evaluatisn
Contamisant Identification

Coutaminanta occurring at (U2 must be considered in the risk assessment
regardless of tha frequency of contaminant acgurranca.

Expoaurs Assesement

The aiz pathway for migration of dispersed particulates must also be addressed.

Toxteity Assesament

In order to asses the risks from a site, tha projectad concentrations of all
cgmg;uenu analyzed must be compared to ARARs to judge tha dagree and extent
L+ 3 i .

A aunnary of toxlcologlcal studies parformed muat include an evaluation of all
constituants found to ba in concentrations greater than ARARs,

CDH nust alac ma consulted regarding the appropriateness of the data and
mathodologlas 20 be uged in desriving refarence valuea.

Saction 4.1,.7 Treatability Scudies/Pilot Tasting

Traatability studies and pllot teating are necessary for all types of
contaninants (radfonuclides, VOCs, and inocrganics) in each media (surface
water and ground water in the surficilal deposits and bedrock).

Saction 4.1.3 Remedisl Iavescigatton Report

Tha RI raport must alao include inforuation on the rate of contaninant
migration and all data collacted froam Phase I and II investigations and
quarterly sampling.

Section 5.1 Sampling locations gud Frequency

All wells must be sampled on a quarterly basis onca the wella are devaloped.
Wells nust be completed to a dapth below the vertical extant of contamination.

Section 3.1.1 Source Charactarization

4n additional well and borehole are uecassary southeast of the metal
deatzuction eite along drainagas. Well 11~87 indicates possible radiomuclide
and inorganic contamimation iz aoila.

Furthar characterization of thae srea nesar existing well 14~87 i3 nacessary as
VOCs wara detacted in water from this well.
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Further charactarization of the area nmear well 64-86 1s necessary to determine
1f Vocs have migrated south of the interceptor ditch.

At least one additional well downgradient of wall 15-87 18 necessary to
determine the extent of contaminant migration and help delineate avy
paleovalleys and ridges.

In order to delineate tha extent of the plune(s) from the Mound Area, an
additicaal monitoring well locatad datween proposed well $3~90 and existing
well 17-87 pay be necasesry. If contamination {s prasent at this location,
addit{onal wells located farther esat batween proposed well 32-90 and existing
well 24«87 will be nacessary to determine the exteat of coutamination.

As monitoring wells are installed, water~level data must ba used to better
dafine the potentiometrie surface. Updated potenticmetric surfacs maps caa be
used to batter locats tha othar propoged walls.

Ia order to define the extent of contaminstion north of treanchas T3 and 16,
additional vells will need to be installed.

Section 8.1.2.1 Surfileial Soils

Solls muss be sampled for radionuclides to below tha depth of known wadta
burial ia all areas (boreholes samples),

Section 8.1.2,1 Ground-water in Surficial Matarials

Valls must be installed im all unita which ere hydraulicslly interconnected to
the alluvium.

Section 3.2.1 Borahole Samplas

Lithium enalyses nuet dona for SWMU 140, metsl deatruction site. Lithium must
be added to tha 1ist of paramaters on Tabla 5~3.

Section 3.2,3 Cround-water Samples

A modified list of sampling parameters wust be approved by CDH and EPA prior
to implementation by DOZ and BG4G.

5§786K/21~31
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